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TITLE OF THE INVENTION 



An Isolating Type Self-Qscillating Flyback Converter 



BACKGROUND.cl>FTHE INVENTION 



[0001] 



The present invention relates to an isolating type self-oscillating flyback converter 



used in a self-oscillating flyback power module. 



[0002] 



A conventional isolating type self-oscillating flyback converter includes a coupled 



transformer, a FET(Field-Effect Transistor), an oscillating transistor and an electro-optical coupled 
isolating unit. As shown in Fig. 1, after applying voltage to the input terminal, the current directly 
flows through resistors Rl and R2 to make the FET TRl tend to be conductive. When there is a 
current flowing through the primary winding PI of the coupled transformer, the polarity of the 
secondary winding P2 produced by the coupling effect makes the conductivity of the FET TRl 
increase further. The positive voltage of the secondary winding P2 is initially transmitted to the 
FET TRl through a speedup capacitor CI and a resistor R2, therefore, the front edge of the 
waveform of the driving current is very steep, which facilitates quick conduction of the FET. After 
the FET TRl becoming conductive, the current that flows through the primary winding PI and 
transistor TR2 results in a voltage drop on a resistor R4, and the polarity of said resistor, which is 
positive at the upper end and negative at the lower end, makes the transistor TR2 become 
conductive through resistor R3 and capacitor C2. After the transistor TR2 becoming conductive, it 
makes the gate of the FET TRl shunt, and the FET TRl will close off. After the FET TRl being 
closed off, the current flowing through its drain is zero, so that the voltage drop on the resistor R4 
is zero, the transistor TR 2 will be closed off, and the FET TRl will become conductive again. As 
above described process recycles, self-oscillation will be generated in the circuit. After start-up of 
self-oscillation, the circuit will generate flyback. The output terminal controls the current on the 
base of the transistor TR2 according to the feedback of the phototriode of the electro-optical 
coupled isolating unit, so as to regulate FET TRl and transistor TR2. This is the current flyback 
process of the circuit. 

[0003] Since transistor TRl is started up directly by the voltage on resistors Rl and R2 in 
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said circuit, the start current is quite high. In addition, when the input voltage is high and at the 
moment that the voUage is just applied, there will appear a very high instantaneous current spike 
on the resistors RI and R2, which makes the transistor momentarily become conductive, and the 
current spike of this moment may strike through the transistor; meanwhile, the high voltage 
applied on the transistor may cause damage to the transistor, and therefore cause the bad start 
problem of the product. 

BRIEF SUMMARY OF THE INVENTION 

[0004] The purpose of this invention is to provide an isolating type self-oscillating flyback 
converter, which has small start current and can work normally when the input voltage becomes 
high. 

[0005] The purpose of this invention can be accomplished by the following technical means 
including a coupled transformer T, a FET TRl, an oscillating transistor TR2 and an electro-optical 
coupled isolating feedback unit OP, wherein the input terminal of the circuit is connected to the 
source of the FET TRl through a primary winding PI of the coupled transformer T, the input 
terminal of the circuit is connected to the collector of the transistor TR2 through resistors Rl and 
R2, the source of the FET TRl is connected to the collector of the transistor, one branch of the 
drain of the FET TRl is connected to the ground through a resistor R4 and another branch is 
connected to the base of the transistor TR2 through a parallel connection unit of a resistor R3 and a 
capacitor C2, the base of the transistor TR2 is connected to the output terminal of a secondary 
output winding P3 of the coupled transformer T through the electro-optical coupled isolating 
feedback unit OP; a series connection joint A between the said resistors Rl and R2 is connected to 
the ground through a speedup capacitor CI and a secondary winding P2 of the coupled transformer 
T; and it is characterized in that a loop for implementing the soft start is connected between the 
said input terminal of the circuit and the series connection joint A. 

[0006] The soft start loop of the present invention comprises the resistor Rl, a resistor R5 and 
a capacitor C3, wherein the resistor R5 is connected between the said resistor Rl and the series 
connection joint A in series, and one terminal of the capacitor C3 is connected between the 
resistors R5 and Rl, while another terminal is connected to the ground. 
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[0007] The soft start loop of the present invention comprises the resistor Rl and an inductance 
L, said resistor RI and said inductance L is connected between the input terminal of the circuit and 
the series connection joint A in series. 

[0008] Comparing with the prior art, the present invention has the following advantages: 1. the 
start current of the circuit is quite small because of the soft start loop added in, and no matter 
whether the load is a high load or a capacitor load, only very small start current will be generated, 
thus improving the start feature of the circuit; 2. there is no requirement for the input voltage, and 
the circuit can work normally when the input voltage is high. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Fig. 1 is a circuit structure diagram of a conventional isolating type self-oscillating 
flyback converter; 

[0010] Fig. 2 is a circuit structure diagram of one embodiment of the present invention; 
[001 1] Fig. 3 is a circuit structure diagram of another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMDODIMENT 

[0012] As shown in Fig. 2, the first embodiment of the present invention includes a coupled 
transformer T, a FET TRl, an oscillating transistor TR2 and an electro-optical coupled isolating 
feedback unit OP; wherein the input terminal of the circuit is connected to the source of the FET 
TRl through a primary winding PI of the coupled transformer T; the input terminal of the circuit is 
connected to the collector of the transistor TR2 through resistors Rl and R2; the source of the FET 
TRl is connected to the collector of the transistor TR2; one branch of the drain of the FET TRl is 
connected to the ground through a resistor R4, and the other branch is connected to the base of the 
transistor TR2 through the parallel connection unit of the resistor R3 and the capacitor C2; the 
base of the transistor TR2 is connected to the output terminal of a secondary output winding P3 of 
the coupled transformer T through the electro-optical coupled isolating feedback unit; the series 
connection joint A between the said resistor Rl and the resistor R2 is connected to the ground 
through a speedup capacitor CI and a secondary winding P2 of the coupled transformer T; a 
resistor R5 is connected between the resistor Rl and the series connection joint A in series, and 
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one terminal of the capacitor C3 is connected between resistors R5 and Rl, while another terminal 
is connected to the ground. 

[0013] When applying a voltage lo the input terminal of the circuit, the current, filtered by the 
capacitor C, flows through the resistor R 1 to charge the capacitor C3. During an initial short time 
interval after applying the voltage, the FET TRl will not immediately become conductive, because 
the capacitor C3 is under charging state, as a result, there is no peak current generated. Only when 
the capacitor C3 is charged to a certain voltage, could the FET TRl be conductive, and the length 
of said time interval can be chosen based on the parameter of the capacitor C3. When the capacitor 
C3 has already been charged for a certain time, the voltage of the collector of the transistor TR2 
will increase, that is to make the gate voltage of the FET TRl increase and thus make the FET 
become conductive, and other principles are the same as those of Fig. 1 . As a result, the transistor 
can be controlled to be conductive when the input current and voltage become stable by choosing 
the parameter of the resistor Rl, the resistor R5 and the capacitor C3, so as to greatly improve the 
start feature of said circuit. Meanwhile, the structure of said circuit can ensure the voltage added to 
the gate of the FET TRl and the base of the triode TR2 will not exceed their respective limits. 
[0014] As shown in Fig. 3, the structure and working principle of the second embodiment of 
present invention are the same as those of the first embodiment , while their difference lies in the 
soft start loop. The soft start loop of the second embodiment comprises of an resistor Rl and an 
inductance L, and said resistor Rl and said inductance L are connected between the input terminal 
of the circuit and a series connection joint A in series. At first, the input voltage charges the 
inductance L; after the charging process having been maintained for a certain period, the current 
on the resistor R2 will reach a fixed value, and then the triode will become conductive; and this 
can achieve the soft start effect so as to protect the transistors TRl and TR2, and to obtain similar 
effect. 
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